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Instructions

For this round, the participants will be grouped by random selection into 5-person teams, each
representing a named asteroid. Each participant in the group will be from a different country.
The selection will take place near the beginning of the IOAA, so that the team members can get to
know each other.

Please remember the name and number of your asteroid, as this will also be used to identify your
place during the Planetarium and Observation rounds.

The group competition consists of several tasks, which you will receive in a sealed envelope. Each
team works together at one table under the supervision of the guides to solve the tasks. You are
not allowed to communicate with participants from other teams during the round.

Dedicated answer sheets are provided for writing your answers. Enter the final answers into the
appropriate boxes in the answer sheet (marked A).

Open the envelopes on the START signal given by the judges. Time is measured from this moment;
the winning team will be the one which finishes in the shortest total time, after any time penalties
(for example for incorrect or missing answers) are applied. The time penalties are explained in
each task.

When you have solved all the problems, hand your answer sheets to the guide, who will note the
total time.

The maximum time available for the round is 90 minutes. After this time any remaining answer
sheets should be handed in.

The completed answer sheets will then be marked by the jury, who will apply time penalties as
appropriate. The winning team will be announced at the closing ceremony.

Everything you need will be provided on the table (calculator; office supplies, geometrical instru-
ments, paper, table of constants).

For one of the tasks, all the screens in the room will simultaneously display a video at a specified
time (the video will be repeated several times).
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THCTPYKIIil

VY iboMy Typi y4yacHUKHU OyAyTH BUITaJKOBUM YMHOM PO3IIOZiJIeH]i 110 KOMaH/aM 3 5 0cib, Ko>KHa
3 KOMaHJ, Ha3BaHa iM’aM acTepoifa. Bci yuacHUKY KoMaHAU 6YAyTh 3 pisHUX KpaiH. Posmomin
BifOyzmeThbes Ha mo4yaTKy I0AA, 06 4ieHH KOMaHU MOTJIM II03HAaHOMUTHCS OfUH 3 OTHUM.

Bynp Jsacka, samam’dTaiiTe HasBy Ta HOMep Balmoro acrepoifja, OCKUJIBKM BOHH TaKOX
BUKOPUCTOBYBAaTUMYThCS I ifeHTHQiKaIlii Barroro po604oro MicIfd Irij 9ac CIiocTepesKHOTo
Typy Ta Typy B IlJIaHeTapil.

KoMaHaHMH Typ CKIAaLaEeThCA 3 KUIBKOX 3aBJaHb, IKi BU OTpUMAaETe B 3a1le4aTaHOMY KOHBePTI.
KokHa KoMaHa IIpallfoe pasoM 3a OJAHUM CTOJIOM IIijf HArJIsIZOM TiliB HaJI BUPIIIEeHHSIM
3aB/aHb. IIix yac payHIy He L03BOJISIETHCS CIUIKYBAaTUCA 3 YUaCHUKAaMU 1HIITUX KOMaH/I.

Jlotd 3amucy BifTIOBifelt mepenbadeHi crerfiajabHi 6J1aHKW. BHeCITH OCTAaTOYHI BiATIOBImi y
BIJIIOBI/IHI I10JIs1 6/IaHKY BiATIOBizieN (IT03HAaYEeHI A).

PoskpuBaiiTe KOHBepTHU 3a curHayioM cyaniB CTAPT (START). Biz 11b0ro MOMEHTY BeleThCS BIIJIIK
4Jacy; KOMaH/[0I0-IIepeMOJKIeM CTaHe Ta, sKa QiHiNTye 3a HaMKOPOTIINY 3araJbHUMN Yac IIicas
3acTocyBaHHA IITpadiB (HaopUKiIaj, 3a HeIpaBWIbHI abo BificyTHi Bimmosixi). IlITpadm 3a uac
TOSICHIOIOTHCI B KO’)KHOMY 3aB/[aHHI.

Komu BU po3B’spKeTe BCi 3aBHaHHSA, IepefanTe OGJIaHKU BIAIOBifed rimy, sSKuil 3adikcye
3araJIJbHHUM 4ac.

MakcuMaJIbHUM JOCTYIIHUY Yac [JIg payHAy CTaHOBUTH 90 XBUIUH. Ilicysa 3aKiHUeHHS ITbOTO
4yacy BCi 6JIaHKU BifIIOBiieN, 110 3aJIUIITUIINCS, CJIiJL 3[aTH.

[ToTiM 3amoBHEeHI OJIAaHKW BifTIOBiZlell OITIHIOBATUMYTBHCS JKypi, sSKe, BiAIIOBiIHO, 3acTOCye
mTpadu. KoManma-riepeMoskerb 6yzie OroJI0IeHa Ha IlepeMOHIl 3aKpUTTSIL.

Ha crom 6yme Bce HeoOXigHe (KaJbKyJsATOpP, KaHIENIpPChbKe IIPUIANAs, TeOMETPUYHI
IHCTPYMEHTH, I1allip, Ta6JIUL KOHCTaHT).

JlJI1 BUKOHaHHS OJHOTO i3 3aBaHb Ha BCiX eKpaHaX KIMHATH OJHOYACHO Bifo6pakaTUMeThC s
BiJleo B 3a/laHUM Yac (Bifleo IOBTOPIOBATUMETHCS KiJIbKa pasib).
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Table of Constants

Fundamental constants

Speed of light in vacuum

2.998 x 108 ms~!

Planck constant

6.626 x 10734 J s

Boltzmann constant kg 1.381 x 10723 JK!
Stefan-Boltzmann constant o 5.670 x 1078 Wm 2K
Elementary charge e 1.602 x 10719 C
Universal gravitational constant G 6.674 x 10-"* Nm? kg2
Universal electric constant € 8.854 x 107!2 m—3kg1s*A?
Universal gas constant R 8.315 Jmol 1 K!
Avogadro constant Ny 6.022 x 1023 mol~!
Wien’s displacement constant b=\,T 2.898 x 1073 mK
Mass of electron Me 9.109 x 10731 kg
Mass of proton my 1.673 x 10727 kg
Mass of neutron my 1.675 x 10727 kg
Mass of Helium nucleus Me 6.645 x 10727 kg
Atomic mass unit (a.m.u., Dalton) 1.661 x 10727 kg
Astronomical data
Hubble constant H, 70 kms~! Mpc!
North Ecliptic Pole (.J2000.0) (ag, OF) (18R00™00°%, 4-66°3339”)
North Galactic Pole (./2000.0) (ag, 6g) (12051M268, +-27°07/42")
1 jansky 1]y 1072 Wm~2Hz !
1 parsec 1pc 3.086 x 106 m

206 265 au

3.262 ly
1 astronomical unit (au) lau 1.496 x 10 m
1 sidereal day Tsp 23.93444 h

23h56M04°

1 tropical year

365.2422 solar days

1 sidereal year

365.2564 solar days
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Approximations

I+2)"~1+nx

1+z)(14+y) ~1l4+z+yifzr<xlandy «1

Gauss’s formulae

Spherical law of cosines: cosa = cosbcos ¢ + sinbsinccos A

sin4 sinB sinC
sine  sinb  sinec

Spherical law of sines:

next page —
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The Sun

Solar luminosity L 3.826 x 100 W

Apparent angular diameter of Sun 0o 32’

Effective temperature of Sun Tett 5778 K

Apparent visual magnitude —26.75

Absolute visual magnitude +4.82

Apparent bolometric magnitude —26.83

Absolute bolometric magnitude +4.74

Distance of the Sun from the Galactic centre 8 kpc
The Earth and Moon
Obliquity of the ecliptic (Earth) € 23.57
Platonic year (period of precession of Earth’s axis) 25765 years
Apparent visual magnitude of full Moon —12.74
Apparent angular diameter of Moon 0, 31
Inclination of the lunar orbit to the ecliptic 05°08"43”
Inclination of the lunar equator to its orbital plane 6.687°
Lunar sidereal month Tqr, 27.321661 d

655.71986 h

Synodic month 29.530589d
Tropical month 27.321582d
Anomalistic month 27.554550d
Draconic month 27.212221d
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The Solar System
Object Mean radius Mass Semimajor Eccentricity
[km] [kgl axis [au]
Sun 695700 1.988 x 1030 — —
Mercury 2440 3.301 x 1023 0.387 0.206
Venus 6052 4.867 x 1024 0.723 0.007
Earth 6378 5.972 x 10%4 1.000 0.016 710
Moon 1737 7.346 x 10?2 3.844 x 10° km 0.054 900
(range 0.026 — 0.077)
Mars 3390 6.417 x 1023 1.524 0.093
Jupiter 69911 1.898 x 1027 5.203 0.048
Saturn 58232 5.683 x 10%¢ 9.537 0.054
Uranus 25362 8.681 x 102° 19.189 0.047
Neptune 24622 1.024 x 10%6 30.070 0.009
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Table of Constants

Fundamental constants

Speed of light in vacuum

2.998 x 108 ms~!

Planck constant

6.626 x 10734 J s

Boltzmann constant kg 1.381 x 10723 JK!
Stefan-Boltzmann constant o 5.670 x 1078 Wm 2K
Elementary charge e 1.602 x 10719 C
Universal gravitational constant G 6.674 x 10-"* Nm? kg2
Universal electric constant € 8.854 x 107!2 m—3kg1s*A?
Universal gas constant R 8.315 Jmol 1 K!
Avogadro constant Ny 6.022 x 1023 mol~!
Wien’s displacement constant b=\,T 2.898 x 1073 mK
Mass of electron Me 9.109 x 10731 kg
Mass of proton my 1.673 x 10727 kg
Mass of neutron my 1.675 x 10727 kg
Mass of Helium nucleus Me 6.645 x 10727 kg
Atomic mass unit (a.m.u., Dalton) 1.661 x 10727 kg
Astronomical data
Hubble constant H, 70 kms~! Mpc!
North Ecliptic Pole (.J2000.0) (ag, OF) (18R00™00°%, 4-66°3339”)
North Galactic Pole (./2000.0) (ag, 6g) (12051M268, +-27°07/42")
1 jansky 1]y 1072 Wm~2Hz !
1 parsec 1pc 3.086 x 106 m

206 265 au

3.262 ly
1 astronomical unit (au) lau 1.496 x 10 m
1 sidereal day Tsp 23.93444 h

23h56M04°

1 tropical year

365.2422 solar days

1 sidereal year

365.2564 solar days
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Approximations

I+2)"~1+nx

1+z)(14+y) ~1l4+z+yifzr<xlandy «1

Gauss’s formulae

Spherical law of cosines: cosa = cosbcosc + sinbsinccos A

. . sinA sinB sinC
Spherical law of sines: — = —— = —
sina sinb sinc

next page —
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The Sun

Solar luminosity L 3.826 x 100 W

Apparent angular diameter of Sun 0o 32’

Effective temperature of Sun Tett 5778 K

Apparent visual magnitude —26.75

Absolute visual magnitude +4.82

Apparent bolometric magnitude —26.83

Absolute bolometric magnitude +4.74

Distance of the Sun from the Galactic centre 8 kpc
The Earth and Moon
Obliquity of the ecliptic (Earth) € = 23.5
Platonic year (period of precession of Earth’s axis) = 25765 years
Apparent visual magnitude of full Moon = —12.74
Apparent angular diameter of Moon 6, = 31U
Inclination of the lunar orbit to the ecliptic = 05°08'43"
Inclination of the lunar equator to its orbital plane 6.687°
Lunar sidereal month Tg = 27.321661d

655.71986 h

Synodic month = 29.530589d
Tropical month 27.321582d
Anomalistic month 27.554550d
Draconic month = 27.212221d
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The Solar System
Object Mean radius Mass Semimajor Eccentricity
[km] [kgl axis [au]
Sun 695700 1.988 x 1030 — —
Mercury 2440 3.301 x 1023 0.387 0.206
Venus 6052 4.867 x 1024 0.723 0.007
Earth 6378 5.972 x 10%4 1.000 0.016 710
Moon 1737 7.346 x 10?2 3.844 x 10° km 0.054 900
(range 0.026 — 0.077)
Mars 3390 6.417 x 1023 1.524 0.093
Jupiter 69911 1.898 x 1027 5.203 0.048
Saturn 58232 5.683 x 10%¢ 9.537 0.054
Uranus 25362 8.681 x 102° 19.189 0.047
Neptune 24622 1.024 x 10%6 30.070 0.009
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Question 1: Crossword

For each row of the table in the answer sheet, write in the three-letter IAU abbreviation of the con-
stellation corresponding to the symbol. Your final answer is formed by the vertical column outlined in
bold.

Hint: Mercator-projection sky map of constellations marked with symbols, below.

Penalties: empty space or wrong constellation: +1 minute
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3amaua 1: KpocBoppn

Jlo KO>KHOTO psiika KpoCBOpZa B OJIaHKY BIAIIOBifleM 3aluIliTL TpUOYKBeHY abpeBiaTypy cysip’s
MAC, 110 BifiIIOBiZjae cMMBOJTy. Ballla ocTaTOYHA BiIIIOBib YTBOPEeHA BEPTUKAJIbLHUM CTOBITIYUKOM,
BUJIJIEHUM >KUPHUM IIPUPTOM.

ITinkaska: kapTa Heba B mpoeKIlii MepkaTopa 3i CHMBOJIaMH Cy3ip’iB HaBeJleHa HIDKYE.

IITpad: npormylieHa Ha3Ba ab0 HellpaBUJIbHE Cy3ip’d: +1 XBUJIMHA
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Question 2: Reply to Arecibo Message

During IOAA 2023, a reply to the message sent by the Arecibo radio telescope in 1974 finally reached
Earth. A video recording of the transmission will be played on the monitors during the round. Decode
the transmission and write the hidden message on the answer sheet.

The recording will begin playing 30 minutes after the start of the competition, and play continuously
in a loop for a total of 30 minutes.

Penalties: missing or incorrect answer: +15 minutes
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3agaua 2. BignmoBiab Ha IloctaHHsa Apecu60

ITix gyac mpoBeneHHs I0AA 2023 mocsarsa 3eMJli BIAIIOBib Ha IIOC/TIaHHAA, HaficaaHe B 1974 poni
pazioTesieckoioM B Apeci6o. Bimeosamnucc oTpUMaHOTIO II0CJAaHHS Oyje IIporpaBaTHUCI Ha MOHITOpi
BIIPOJIOBXK Typy. PosmupyiiTe mocjaaHHA Ta 3alIUIIITh BiIIIOBiAL HA apKyIlli BifIIOBife.

3anmc IOo4YHe BinTBOpOBaTHCAd 4depe3 30 XBMJIMH IIiCJS IIOYAaTKy 3MaraHHg Ta Oyjle IIUKJIIYHO
BIITBOPIOBaTHUCS 6e3IlepepBHO BOPOA0BXK 30 XBUJIUH.

IITpa¢: nporyineHa abo He BipHa BiAIIOBiAb: +15 XBUINH
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Question 3: Mars loop

(@) On the provided graph paper, plot the X and Y positions of Earth and Mars in the heliocentric
system over time using the data from the table, and draw vectors connecting the corresponding
positions of Earth and Mars on each day.

(b) Using a ruler and set square, translate each vector to a common origin while preserving their
lengths and directions. Connect the ends of the translated vectors with a curve representing the
position of Mars in the geocentric system.

(c) From the plot, read off the minimal Earth-Mars distance, the duration of retrograde motion and
the angle by which Mars moves backwards. Give your answers on the answer sheet.

Penalties: missing or incorrect drawing for part (b) +10 minutes; missing or out of range answers: +5
minutes for each part.
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Heliocentric Equatorial Positions

EARTH MARS
Date X [au] Y [au] X [au] Y [au]
2022 Sep 01 0.9375 —0.3431 1.3235 0.4704
2022 Sep 11 0.9846 —0.1928 1.2724 0.5972
2022 Sep 21 1.0033 —0.0370 1.2082 0.7178
2022 0Oct 01 0.9928 0.1198 1.1320 0.8312
2022 Oct 11 0.9530 0.2731 1.0448 0.9366
2022 Oct 21 0.8850 0.4184 0.9477 1.0331
2022 Oct 31 0.7905 0.5512 0.8417 1.1200
2022 Nov 10 0.6722 0.6673 0.7282 1.1967
2022 Nov 20 0.5336 0.7631 0.6082 1.2630
2022 Nov 30 0.3785 0.8356 0.4830 1.3184
2022 Dec 10 0.2119 0.8824 0.3537 1.3628
2022 Dec 20 0.0387 0.9020 0.2216 1.3960
2022 Dec 30 —0.1357 0.8936 0.0877 1.4182
2023 Jan 09 —0.3058 0.8574 —0.0468 1.4294
2023 Jan 19 —0.4665 0.7947 —0.1810 1.4297
2023 Jan 29 —0.6128 0.7073 —0.3139 1.4194
2023 Feb 08 —0.7401 0.5981 —0.4445 1.3988
2023 Feb 18 —0.8447 0.4705 —0.5719 1.3682
2023 Feb 28 —0.9234 0.3284 —0.6954 1.3280
2023 Mar 10 —0.9740 0.1765 —0.8140 1.2787
2023 Mar 20 —0.9954 0.0191 —0.9272 1.2207
2023 Mar 30 —0.9868 —0.1387 —1.0341 1.1545
2023 Apr 09 —0.9491 —0.2925 —1.1342 1.0807
2023 Apr 19 —0.8835 —0.4377 —1.2268 0.9998
2023 Apr 29 —0.7920 —0.5702 —1.3115 0.9124
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3agaua 3. MapciaHCbKa IeTJisd

(a) Ha HamaHOMy BaM apKyllli s KpecjJieHb I103HauTe KoopauHaTu X Ta Y 3emui Ta Mapca B
reJIIOLEHTPUYHIN CUCTEMI, BUKOPUCTOBYIOUHN JaHi 3 TabJdIl, Ta HAKpPeCJaiTb BEKTOPH, IO
3’€IHYIOTh BIIIIOBiHI IT03UIIil 3eMJli Ta Mapca KO>KHOI'0 JHS.

(b) BUKOpPHUCTOBYIOUH JIIHINKY Ta KOCHUHEIb, IIepeHEeCITh KOXKEH BEKTOpP [0 CIIILHOTO II0YaTKYy,
30epirarouu ix TOBKUHU Ta HaIIpIMKHU. 3’e€JHaNTe KiHIli IlepeHeCeHUX BEKTOPIiB KPUBOIO, sIKA
IIpefCcTaBJIsge II0JI0KeHH Mapca B TeOlleHTPUYHIN CUCTeM.

(c) 3 rpadika sHaMAITE MiHIMaJIbHY BificTaHb 3eMJis-Mapc, TPUBAIiCThL PETPOTPASHOr0 PyXy Ta
KyT, Ha KA Mapc pyXaeTbCd B 3BOPOTHOMY HAIIPAMKY. 3allMINiThL CBOI BiAIIOBiAl Ha 6J1aHKY
BITIOBiTEe .

ITpadu: BigCyTHICTHL a60 HellpaBUJIbHE KpecaeHH yacTUHU (b) +10 XBUJIMH; BiICYyTHI BiioBizAi abo
BIJITIOBiZi T03a BipHUM Jiialta30HOM: +5 XBUJIMH Ha KO>KHY YaCTUHY.
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Heliocentric Equatorial Positions
EARTH MARS
Date X [au] Y [au] X [au] Y [au]
2022 Sep 01 0.9375 —0.3431 1.3235 0.4704
2022 Sep 11 0.9846 —0.1928 1.2724 0.5972
2022 Sep 21 1.0033 —0.0370 1.2082 0.7178
2022 0Oct 01 0.9928 0.1198 1.1320 0.8312
2022 Oct 11 0.9530 0.2731 1.0448 0.9366
2022 Oct 21 0.8850 0.4184 0.9477 1.0331
2022 Oct 31 0.7905 0.5512 0.8417 1.1200
2022 Nov 10 0.6722 0.6673 0.7282 1.1967
2022 Nov 20 0.5336 0.7631 0.6082 1.2630
2022 Nov 30 0.3785 0.8356 0.4830 1.3184
2022 Dec 10 0.2119 0.8824 0.3537 1.3628
2022 Dec 20 0.0387 0.9020 0.2216 1.3960
2022 Dec 30 —0.1357 0.8936 0.0877 1.4182
2023 Jan 09 —0.3058 0.8574 —0.0468 1.4294
2023 Jan 19 —0.4665 0.7947 —0.1810 1.4297
2023 Jan 29 —0.6128 0.7073 —0.3139 1.4194
2023 Feb 08 —0.7401 0.5981 —0.4445 1.3988
2023 Feb 18 —0.8447 0.4705 —0.5719 1.3682
2023 Feb 28 —0.9234 0.3284 —0.6954 1.3280
2023 Mar 10 —0.9740 0.1765 —0.8140 1.2787
2023 Mar 20 —0.9954 0.0191 —0.9272 1.2207
2023 Mar 30 —0.9868 —0.1387 —1.0341 1.1545
2023 Apr 09 —0.9491 —0.2925 —1.1342 1.0807
2023 Apr 19 —0.8835 —0.4377 —1.2268 0.9998
2023 Apr 29 —0.7920 —0.5702 —1.3115 0.9124
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Question 4: Southern Pole Star

On the map of the southern sky in the answer sheet, draw the southern precession circle and determine
the year, nearest to the present date, in which the star § Velorum will become the southern pole star as
a result of precession. The map is presented in the equidistant projection.

Penalties: missing or incorrect answer +10 minutes
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3agaua 4. IliBgeHHa nmoJsipHa 30ps

Ha xapti miBpeHHOro Heba B 6JIaHKY [JI BiATIOBilell HAKpecsiTh IIiBAeHHe KOJIO Iiperiecii oci
obepTaHHs 3eMJIi Ta BU3HAUTe PiK, HAWOIMDKYUU /10 TelepilltHbol aTH, B IKOMY 30ps 6 Velorum
(6 BiTpmiia) cTaHe IiBIEHHOIO IIOJIIPHOK 30pel0 B pesyJsbTaTi Iperecii. Kapra mpepacraBiieHa B
eKBiIMCTaHTHIM IIPOEKITil.

IItpad: npomyiieHa abo HeBipHa BigIOBib +10 XBUINH
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Question 5: Astrolabe

An astrolabe helps you determine the positions of selected stars relative to the horizon at a given time.
The base, or ‘mater’, is marked with the horizon, curves of constant altitude, the pole, tropics, prime
vertical and celestial equator (for latitude 50°N). The two movable transparent parts are the ‘rete’ and
the ‘rule’. The ‘rete’ shows the positions of certain stars, one from each constellation, as seen from
outside the celestial sphere, as well as the ecliptic divided into the signs of the Zodiac. Finally the ‘rule‘
is a scale which lets you determine the positions of stars in declination.

(a) Identify the stars marked with letters on the rete and complete the table in the answer sheet. Give
the name or Bayer designation and constellation, and the right ascension and declination (within
40.25 h and +5°). Mark the star which was the source of the alien transmission from Task 2.

Penalties: missing or incorrect names or incorrect coordinates: +1 minute each; wrong source
star: +1 minute.

(b) Forthe date of Nicolaus Copernicus’s birthday (19 February) determine the right ascension and de-
clination of the Sun (within +0.25 h and 4+5°), and the times of sunrise and sunset (within +0.25 h).

Penalties: missing or incorrect coordinates: +5 minutes; missing or incorrect times: +5 minutes.
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3amauya 5. ACTpoJisa0isa

AcTposgbig mormomarae BUSHAUUTU IIOJIOKeHHS BUOpaHWX 3ip BiJHOCHO TOPU3OHTY B IIEBHUU
MOMEHT 4Jacy. Ha oCHOBI acTpoJr6ii mosHaueHi TOPHU30HT, aJbMyKaHTapaTH, II0JIOC, TPOIIKH,
IepLINi BepTUKaJ Ta HebecHU# exkBaTop (g 50 rpafgyciB ImH. IIUPOTH). /IBI pyxXoMi IIposopi
4aCTHUHU - ITe “rete” (“ciTka”) i “rule”(”iHilika”). ”Rete” moKasye 10J107KeHHS ITIEBHUX 3ip, IT0 OJHI i3
KO>KHOTO Cy3ip’d, IK BUTHO 330BHi HebeCHOI chepH, a TAKOXK eKIINTUKY, IIOIJIEHY Ha 3HaKH 30/iaKy.
Haperuri, “rule” — 11e m1kasa, sKa J03BOJIsI€ BUSHAYNUTH II0JI0KEHHS 3ip 3@ CXUJIEHHIM.

(a) BusHaute 30pi, T03HayYeHi 6yKBaMHU Ha “rete” Ta 3aIlOBHITH TAOJIUI0 Ha apKylll BiAIIoBizen.
BxakiTh iM’s1 30pi abo i mosHaueHH: baliepa Ta cy3ip’s, a TaK0X IIpsIMe IIiTHeCeHHS Ta CXUJIeHHS
(3 TouHicTIO £+0.25 h Ta +5°). I[lo3HauTe 30pIo, sIKa OyJIa AyKepesIoM MOBiTOMIeHHS iIHOIJTaHETSIH
i3 3aBmaHHA 2.

IITpad: HenpaBUIbLHI a60 BifCYTHI KOOpAUHATHU: +1 XBUJIMHA 3a KOKHi; HEIIpaBUJIbHA 30ps-
[PKepeJio: +1 XBUJIMHA.

(b) Aoma mHa HapomKeHHS Mukonu KomepHuka (19 JjroToro) BH3HauTe IIpsMe IIifHECEHHS Ta
cxuteHHs COHIA (B MesKax +0.25 h Ta £5°), @ TAaKO’K MOMEHTH CXOAY Ta 3axoxy COHIA (B MeKax
+0.25 h).

IITpad: HempaBWILHI ab0 BifICYTHI KOOpAWUHATH: +5 XBWJIMH; HeIIPaBUJIbHI abo BifCyTHI
MOMEHTH: +5 XBHJIMH.



Group Competition

o -
‘&%\ UKR-S1 G-6 Q-1

English (Official)

Poland 2023

Question 6: Saros

Use the following table of lunar eclipses from the last 25 years to predict when the next lunar eclipse
clearly visible from Poland (50°N, 19°E) will occur. Give the date and predicted hour on the answer sheet.

Penalties: for a missing answer +10 minutes, eclipse with weak visibility +1 minute

Date Time UT Type JD

1991 Dec 21 10:34:00 Partial 2448602.940
1992 Jun 15 04:57:57 Partial 2448788.707
1992 Dec 09 23:45:05 Total 2448966.49
1993 Jun 04 13:01:26 Total 2449143.042
1993 Nov 29 06:27:06 Total 2449320.769
1994 May 25 03:31:20 Partial 2449497.647
1995 Apr 15 12:19:04 Partial 2449823.013
1996 Apr 04 00:10:47 Total 2450177.508
1996 Sep 27 02:55:24 Total 2450353.622
1997 Mar 24 04:40:28 Partial 2450531.694
1997 Sep 16 18:47:42 Total 2450708.283
1999 Jul 28 11:34:46 Partial 2451387.983
2000 Jan 21 04:44:34 Total 2451564.698
2000 Jul 16 13:56:39 Total 2451742.081
2001 Jan 09 20:21:40 Total 2451919.349
2001 Jul 05 14:56:23 Partial 2452096.115
2003 May 16 03:41:13 Total 2452775.653
2003 Nov 09 01:19:38 Total 2452952.556
2004 May 04 20:31:17 Total 2453130.345
2004 Oct 28 03:05:11 Total 2453306.628
2005 Oct 17 12:04:27 Partial 2453661.003
2006 Sep 07 18:52:25 Partial 2453986.286
2007 Mar 03 23:21:59 Total 2454163.474
2007 Aug 28 10:38:27 Total 2454340.943
2008 Feb 21 03:27:09 Total 2454517.644
2008 Aug 16 21:11:12 Partial 2454695.383
2009 Dec 31 19:23:46 Partial 2455197.308
2010 Jun 26 11:39:34 Partial 2455373.986
2010 Dec 21 08:18:04 Total 2455551.846
2011 Jun 15 20:13:43 Total 2455728.343
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Date Time UT Type JD

2011 Dec 10 14:32:56 Total 2455906.106
2012 Jun 04 11:04:20 Partial 2456082.961
2013 Apr 25 20:08:38 Partial 2456408.34
2014 Apr 15 07:46:48 Total 2456762.824
2014 Oct 08 10:55:44 Total 2456938.956
2015 Apr 04 12:01:24 Total 2457117.001
2015 Sep 28 02:48:17 Total 2457293.617
2017 Aug 07 18:21:38 Partial 2457983.265
2018 Jan 31 13:31:00 Total 2458150.063
2018 Jul 27 20:22:54 Total 2458327.349
2019 Jan 21 05:13:27 Total 2458504.717
2019 Jul 16 21:31:55 Partial 2458681.397
2021 May 26 11:19:53 Total 2459360.972
2021 Nov 19 09:04:06 Partial 2459537.878
2022 May 16 04:12:42 Total 2459715.676
2022 Nov 08 11:00:22 Total 2459891.958
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3amaua 6. Capoc

BUKOpUCTOBYIOUN HaBeeHYy TAaOIUII0 MiCAIYHUX 3aTEMHEHD 3a OCTaHHI 25 POKiB, BUSHauUTe, KOJIU
BiIOyZeThCA HACTYIIHE MiCIUHe 3aTeMHEHHS, siKe 0yie 1obpe BUAHO 3 ITosbngi (50°N, 19°E). BKaKiTb
IaTy Ta IepefbavyBaHy TOAUHY Ha 6JIaHKY BifTIOBizet.

ITpad: Ko>KHAa IPOIIyIleHa BiIOBiAb +10 XBUJINH, 3aTEMHEHHS 3 TOTAHOK BUAMMICTIO +1 XBUIMHA

Date Time UT Type JD

1991 Dec 21 10:34:00 Partial 2448602.940
1992 Jun 15 04:57:57 Partial 2448788.707
1992 Dec 09 23:45:05 Total 2448966.49
1993 Jun 04 13:01:26 Total 2449143.042
1993 Nov 29 06:27:06 Total 2449320.769
1994 May 25 03:31:20 Partial 2449497.647
1995 Apr 15 12:19:04 Partial 2449823.013
1996 Apr 04 00:10:47 Total 2450177.508
1996 Sep 27 02:55:24 Total 2450353.622
1997 Mar 24 04:40:28 Partial 2450531.694
1997 Sep 16 18:47:42 Total 2450708.283
1999 Jul 28 11:34:46 Partial 2451387.983
2000 Jan 21 04:44:34 Total 2451564.698
2000 Jul 16 13:56:39 Total 2451742.081
2001 Jan 09 20:21:40 Total 2451919.349
2001 Jul 05 14:56:23 Partial 2452096.115
2003 May 16 03:41:13 Total 2452775.653
2003 Nov 09 01:19:38 Total 2452952.556
2004 May 04 20:31:17 Total 2453130.345
2004 Oct 28 03:05:11 Total 2453306.628
2005 Oct 17 12:04:27 Partial 2453661.003
2006 Sep 07 18:52:25 Partial 2453986.286
2007 Mar 03 23:21:59 Total 2454163.474
2007 Aug 28 10:38:27 Total 2454340.943
2008 Feb 21 03:27:09 Total 2454517.644
2008 Aug 16 21:11:12 Partial 2454695.383
2009 Dec 31 19:23:46 Partial 2455197.308
2010 Jun 26 11:39:34 Partial 2455373.986
2010 Dec 21 08:18:04 Total 2455551.846
2011 Jun 15 20:13:43 Total 2455728.343




Group Competition

o -
‘&%\ UKR-S1 G-6 Q-2

Ukrainian (Ukraine)

Poland 2023

Date Time UT Type JD

2011 Dec 10 14:32:56 Total 2455906.106
2012 Jun 04 11:04:20 Partial 2456082.961
2013 Apr 25 20:08:38 Partial 2456408.34
2014 Apr 15 07:46:48 Total 2456762.824
2014 Oct 08 10:55:44 Total 2456938.956
2015 Apr 04 12:01:24 Total 2457117.001
2015 Sep 28 02:48:17 Total 2457293.617
2017 Aug 07 18:21:38 Partial 2457983.265
2018 Jan 31 13:31:00 Total 2458150.063
2018 Jul 27 20:22:54 Total 2458327.349
2019 Jan 21 05:13:27 Total 2458504.717
2019 Jul 16 21:31:55 Partial 2458681.397
2021 May 26 11:19:53 Total 2459360.972
2021 Nov 19 09:04:06 Partial 2459537.878
2022 May 16 04:12:42 Total 2459715.676
2022 Nov 08 11:00:22 Total 2459891.958




